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INTRODUCTION 


The research reported herein was undertaken as a 
culmination of training received in the redtolorical 
defense training program conducted jointly by the 
United States trmy and United States Nevy, The topic 
investigated wss aclected primarily because it 
offered opportunities for practice] application of 
the principals end techniques studied in the fields 
of physics end the biologics] sciences; in addition, 
it wes hoped that positive information would be 
reelm of knowledge of metabolic processes, pertie 
culerly as affected by fonising radiation. 

Undue optiniem wes exercised in planning the 
scope and objectives of this preject., ‘t the cutest, 
this research project wes esteblished with the 
primary objective of determining the effects of 
radistion on the uptake of phosphorus in the nuclete 
acids of rabbit leucocytes in yitro, Since no 
report of previeus phosphorus metaboliem studies on 
this type of cell could be found in the literature, 
it was deemed essential that investiestions should 
initially be undertaken to determine the normal in 
witro phosphorus metabolism of these cells; that 
ts, without introducing redietion effects. Studies 
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Sa aad 
of this nature have been made, and are reported herein} 
the project in ites entirety proved to be toc broad in 
scope to be completed in the available time, and no 
studies of radiation effects have yet been made, It 
is sincerely hoped thet the experiments end results 
herein reported shall offer sufficient stimulation to 
encourage some one else to continue this research 
beyond the present state of develonment. 

The cost of this research was partially borne 
by the United States a through the allocation of 
funds for the purchase of laboratory materials and 
aninals. 
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Section I, HISTORICAL DEVELOPMENT 
OF THE PROBLEM, 


The pathological effecte of ionising redistions on 
biological systems are fairly well known, ond general 
agreement as to what these cross effects are prevails 
among the specialists concerned with this problem. 
“hen the mechanieme which lead to these effects are 
considered, however, the situstion is culte different. 
. The Literature on the subject is overflowing with 
theories snd reporte of axperimentetion sttempting to 
prove the pet theery of whichever tnvesticrtor is 
mechanisms of action have been demonstrated to be 
correct in s Limited sense, The targesi theory, which 
is thorouchly discussed by Les (2), eam be practically 
applied to the considerstion of demaze to microe 
organiens, and is probably applicable to sone of the 
problems of the cenetic effects of redintion., The in+ 
direct effect theory, postuleting the crestion of 
activated radienls in ncueous media, has been deaon~ 
strated to be « plausible explenstion for =acny chemical 
reactions, The activation of water is well reviewed by 
Burton (2), Neither of these theories mentioned, nor 
any other published up to this time, can secount for 
the full sequence of cross biologicel chances whieh 
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are initiated by ionising redistion, “hether these 
effects are brought sbout by the choin action of » single 
series of related events, or of seveorsl relatively 
independant series, or of mony unreleted physico-chemical 
phenomena, enn not be cleorly postulated, The attendent 
ignorance is not fundamental, but is logieslly secounted 
for by the cenere] isck of understanding of the minute 
“@etails of the basic life processes. thas, the faults 
ef an electronic computer which fails to sive the right 
ansvers con not be properly dicenosed without a 
thoreuch understanding of the component parts of the 
machine, and their interrelationships. To continue 
the analogy further, such » diegnosis would sermaliy 
becin with an isoletion ond study of the besic working 
wnite of such a machine, followed by the interretion 
of these wits inte the preperly functioning srrence- 
ment which constitutes the whole working mechanism, 

Tn biological syeteus, the basic functioning unit 
is eonsidered te be the eell, since all the charecter~ 
istics of life can not be demonstreted in eny subordin~- 
ate orgenisetion of matter. ‘s 2 consequence, an 
understemiing of celluler organiaction and function is 
deemed essential to a complete understanding of the 
biological phenomena resulting from any civen set of 
circumstances. 

The nuclele acids, beine important constituents 
of living cells, have been the object of considersble 
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research, 4 number of methods of igolotion and 
analysis of both types of nucloic acids, ribose and 
desoxyribose, hove sppenred in the litersture. Loss 


extensive research has been undertaken to study the 


effects of radiation of these orgenie acids end their 
pretoplasnal: compounda. 

Mirsky and Follister (3) isoleted pure desoxy- 
ribose nucleic acid (DNA) from trout sperm, They 
found the nucleoprotein complex, nucleoprotamine, 
to be selectively soluble in 1 "acl solution, being 
insoluble in water or in saline solutions of different 
concentrations, ‘The pure DNA was then obteined by 
dislysation of the 1M Hac] solution of the protamine 
against * 1! Neh solutions In 2 veristion of this 
nethod, th), they slso isolated the desoxyribose 
micleoprotein complex from a number of marmealian 
tissues, Volkin, Khyn, and cohn (5) used this 
mothed to prepare pure DN‘ from calf thymus. This 
procedure appeers te be quite cood as 2 method of 
ieoleting pure DNA, but is limited in its applica- 
tion because of the length of time required to com 
plete the isolation, being a matter of some weeks, — 

Much shorter methods of isolation snd anelysis 
are typified by the work of Schmidt end Thannhauser 
(6) ond of Schneider (7), The method proposed by 
Sehmidt and Thannhauser hes been used in studies of 
the effect of radistion on nucleic acid metabolism 
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by Holmes (8,9) and Hovesy (10), the nuclete acid 
fractions cannot be cuantitetively obteined by this 
method in reasonably pure forms, Schneider's work 
offers « method of a relotively rapid asaay of 
amounts of DONA and ribose nucleic acid (RN4) in a 
“tieoue sample, but does not provide for the quontite- 
- tive seperation of these frections, Assay is 
effected by the colorimetric determination of desexy- 
ribose and ribose sugsrs, utilising the diphenylamine 
reaction of Dische and the orcinol~iicl renetion, 
respectively. 

Holmes (2,9) repertec « series of in ylye mucleic 
acid metabolism studies on various tissues of rats 
subjected to ionizinc radiations Utilising the method 
of Schmidt and Thennhauser, she isolated DNA and Rit 
from Jensen Eat Sarcome ond from rat intestine, 
Tissue samples were tsken from rats which had been 
injected with tracer doses of phospharus~32, ond had 
been subjected to various dosages of x-irradiation, 
In her non~Lrrediated controls of ret intestine, she 
found that the uptake of phosphorus in tho RNA free- 
tion to be from 2 to 3 times that in the DN fraction; 
in rats irradiated with whole body doses of from 800 
te 2000 reentgens, this retio of uptske incressed 
only slichtly to about 4. The uptake of phosphorus 
in the DNA fraction of these samples was decreased, 

while that in the RNA fraction remained relatively 
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eonstent. Holmes concluded thet the uptake of 
“phosphorus by DNA represents metabolic activity, but 
that the uptake by BNA micht be merely an exchance 

From his studies similar to those of Holmes, 
Hevesy (11) concluded thet irredietion inhibits the 
formation of DN’ in both rowing and mature tissues, 
and thet this inhibitory effect is credominantly 
transitory, lasting for a matter of some two hours, 
Hevesy cleo completed some experiments to deternine 
whether uptake of phosphorus micht in some cases be 
purely a physical exchange, and concluded that no 
euch exchance occurs between vhosphate croups of 
ergenic compounds end solutions of I-beled ineresnic 
Phosphate (10), ‘This latter conclusion is strength- 
ened by the work of Ossood, et. al. (12). 

Limperos and Mosher (13, 1) found that DNA was 
depolymerized in aquecus solution when subjected te 
fdonising redintion, ‘They also showed thet a similer 
depolymerization sould be effected by chemically pro- 
ceused a splitting off of purine beses from O84 and 
depelyneriantion of OMA. The later effect was 
reported to be inhibited by thiourea, 

In this project, a en 
study siniler to those of Holmes and Hevesy; that is, 
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to study the metabolic activity of the nucleic acids, 
as determined by the uptake of redionctively labeled 
phosphate, The method of Barnum and his coworkers (15, 
16) waa chosen for isolation of the fractions, rather 
then that of Schmidt and Thannhauser. ‘The former method 
is a refinewent of the latter, but in addition peraits 
the separation of RNA inte more specific fractions by 
conteifugation. ‘ince the work of Bernum indicates 
that RHA is not homocencous in ite metabolic activity 
throughout the cell, it was deemed desirable to differ~ 
entinte the RNA fractions by source, ‘ecordingly, the 
decision was made to isclate three nucleic scid 
fractions: nuclear DNA end RN, ond cytoplasmic RN, 
While the cytoplasmic RNA itself is not metabolically 
homogeneous, ond con be further frectionsted, as was 
done by Bernun, guch « detailed procedure was not cone 
sidered to be within the scepe of this investigetions 
In their studies of mouse liver tissue, Barnum and 
Huseby (26) noted thet the uptake in other nuclear 
phosphorus compounds wes from 80061400 times as great 
eg the upteke in 074%, They did not reach « definite 
conclusion as to whether the slirht upteke noted in 
the DNA was metebolically significent. The work 
reported herein indicstes that ° sienificent uptake 

ef phosphorus by DNA con be denonstrated, using the 
game methods of fractionstion, at least in in vitro 
studies of leucocytes, ‘he method of Barnum, et. the, 
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was comsidered to be perticulerly advantageous in 


this study as it affords recovery of the fractions in 
good yield, making {t relatively simple to obtain 
significent deterninations of redionctivity while 
subjecting the tissues to very omell tracer doses of 
rediophosphorus. 

The colorimetric determination of phosphorus 
directly ws selected in preference te the determina» 
tion of ribose and desoxyribose, ‘Since a dichrometic 
method mist be utilised in the determinetion of ribose 
by the orcinol<iicl reaction, to correct for interfering 
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Six rebbite were used in the course of this ine 
vestigation, All were young, adult females, ranging 
din weight from approximately 3.8 to 4.5 Rilocrams. 
Diet of the animale consisted of commercial rabbit 
pellets supplemented weekly with fresh carrots or 
Lettuce, The bellies of the rabbits were kept closely 
work: first, Leucocyte cultures were obtained from the 
peritoneal cavity utilisine the procedure of “eishercer, 
Heinle, et. ol. (17); second, pure lymphocyte cultures 
were obteined from the vermiform appendix of freshly 

To obtain the peritonesl leucocyte cultures, the 
rabbite were injected intraperitoneslly with 300 milli-+ 
liters of sterile physiological saline (,85% NaCl) at 
approximately 4100 P.!i, on one day, followed by « simt« 
Lar injection at 9:00 A.M, the following day. Four 
eavity, utilising « sterile number 16 needle attached 
to a dry 50 williliter syrince. The needles utilised 
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near the tip to fncilitete the flow of exudete and 


decrease the likelihood of blocking by the viscera. 
During all insertions, the rabbit board vas tilted 
“approximntely 45 degrees, the posterior ond of the 
animal being elevated, so that the viscera would tend 
to move anteriorly and out of the path of the needle, 


34 The animal wes left in this position during the in 


jections, but was returned to a norkal horlsontal 

for withdrawl of the exudate. The time required for 
injection was somewhat variable, but generally short, 
lasting from 10 to 30 einutes, Successful recovery of 
exudate was usually effected in less then 30 =inutes, or 
mot at all. A pecovery. of at least 40 milliliters of 
this mch is prefersble for successful anslytical proe 
eedures. In the six animals used, recovery varied from 
© to 125 milliliters, generally running around 60 to $0 
milliliters, The only visible effect on the rabbits of 
the entire procedure was « mild diarrhes following in« 
jection. Some exudative cultures were rejected due to 
songiderable erythrocyte contamination. To prevent 
such contexination, several precautions were taken. 
The rabbite were hendled as gently as possible to reduce 
their fright and keep then in a quiet, relaxed steve 
during the procedurc; most of the rabbits became quite 
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aeclimated to the process, and geve very little waiellihee 
Insertions were clways made in the midline, to decrease 
the possibility of rupturing blood vessels, ‘1 recent 
paper (22) sugsests a simple method ef overcoming this 
difficulty, The exudete could be centrifuged in a 
Light plastic container, such a6 a plestic straw, and 
then quick frogen. ‘my erythrocytes in the vulture 
would be in a layer above the leucocytes, being Lighter, 
and could be readily cut avay with a resor blade, leave 
ing s pure leucocyte culture. 

Pure Lymphocyte cultures wore obtained from the 
yerniforn appendix of four rabbits. To obtain such a 
culture, © rabbit wns killed between the hours of 10:30 
“Kelly and 12130 Pally by suffocation with a chloroform 
mask, The appendix was removed, washed in shysiclogical 
saline, and then opened down one side, so thet the 
mucousa was completely exposed, smd the tissue conld be 
laid out filet. The epithelial lining was then stripped 
back from the tissue with tweesers, exposing a masa of 
“lymphocytes, which were cently screped loose end removed 
with a senlpel, The redovery of the free lymphocytes 
from the exeised appendix required from 5 to 10 minutes. 
turing the procedure, the tissue was kept bathed with 
physiological saline. 

Handling of both types of cell samples wes essen- 
tially identicel after recovery. The samples were 
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washed in buffered RingorsOvens Solution, the composition” 


of the solution being as shown in Table I, The solution 
was checked prior to use on » Recknan pil Meter, and 
brought to pl 76h by the addition of 0,10 Hah or 1M 
WgPO, 88 necessary, 9 @ rule, the pl of the solution 
wee generally low, and the addition of » saall amount 
of hydroxide was required. After washing, the suspen- 
sions were centrifuged end the supernate pipeted off, 
in hepariniged Ringer-livene solution with a tracer dose 
of phosphorue-32 added 20 lgP0,, Tracer doses of 
phosphate with activities verying from 2 te 6 micro» 
Pn SE NED SE SORTER, Txdotige 
leucocytes were incubated for 30 minutes in 15 milli~ 
lingerefvans Solution with § sd llicrems of 
heparin and from 2 to 3 mierecuries of phosrhorus- 
added, These solutions were not checked for pl efter 
addition of the redicactive phosphoric acid, These 
selutions were occasionally stirred by hend with a 
glass rod during the incubation period, Lymphocytes 
were incubsted for 30 minutes in 25 milliliters of 
Ringer=fvans Solution, brought te pi 7.4 efter the 
addition of 7,5 milligrams of heparin and approxi~ 
ets = arg nfs ands wring the 
ilies dilate ial tains Yr 0 wahir catia ‘ter 30 
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minutes incubation, suspensions were centrifuged for 


Model. 050 Centrifuge with head newber 233, utilising 


40 milliter centrifuce tubes). | 
After recovery of the washed colls, nmuclete acid 


fractions were recovered following the procedures of 
haxmea and coworkers (25, 16). The detailed steps of 
fractionation are outlined in charts I, It and ITT, 
‘The construction and description of the /otter~fivehjem 

To verify successful seperation of the cells into 
wuuclear and cytoplasmic components, microscopic slides 
were habitually made of the washed nuclei after comple~ 
tion of the citric acid washes, and stained for two 
alnutes with “tight's Stain, Under the oil immersion 
lens, these glides showed intact naclet, with only 
ecenssionally some slight debris. 

Three mucleic ecid fractions vere recovered and 
enalyzed in this investigation, the fractions being 
the eytoplagmle ribose mucleic ate 9 the nuclear ribose 
mucleic acid, and the nuclear desoxyribose nucleic acid. 
In addseion, s sauple of the radioactive inorganic 

Phosphorus content of each fraction was determined 
by the method of LePage (14). Monebasic potassium 
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analyses were run ageinst a standard of 0.1 microgram 
plished on an twelyn Photoelectric colorimeter, using 
the macro unit, with o 540 aillinieron filter. ‘This 
wavelength was found to give good results over a wide 
tration of phosphorus as linear cbeciass versus colori«e 
meter reading as logerithuie ordinete, ‘The best curve 
by finding the regression line of log reading on cone 
centration, es outlined by Fisher (19). The resulting 
stenderd curve is shown as Graph I, olorineter tubes 


‘med were etched at the 10 miliiliter level, “hen it 


wes found necessary further to dilute sexe samples to 
obtain good colorimeter readings, dilutions wore accom» 
plished by adding cither 10 or 20 allliliters of doubly 
éistilled water with a 10 milliliter volumetric pipette. 
The colorimeter tubes were regularly cleaned with eclean- 
ing solution and ringed with deubly diatilled eter 
prier to use. The trichloreacetic acid used in the 
fractionation process was tested for phosphorus come 
tamination as recomended by Fiske and subbarow (20), 
ond found to be phosphorus-freo., ‘the 1, 2, 4 amino» 
naphtholesulfonic vrchecanlgulninamnndininiancusaad 
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by then pricr te use, This reducing agent was kept ” 


woll stoppered in « brown bottle, ond im « closed cupe 
board, and a new stock was prepared about every four 
VeGkSe Results of the snalyses made indicete that the 
solution probably should heve been renewed more bits 
possibly every two weeks, 

After the completion of the colorimetric analysis, 
the samples were evaporated down in alusinum planchets 
on a het plete at « lew tewperseture. ‘Samples were 
counted to deteruine She phosphoruge32 activity in a 
preflush flow counter, using « Tracerlab *utosesler 
to record the count, 11 fractions from the game 
original sample, including the inorgsnic supernate, 
were counted at the same time, #0 thet the use of decay 
the eupermate containine inorganic phosphorus we 
found to be » satisfactory sample for both the colori~ 

phosphorus, end for the 
detersination of radioactivity. ‘ceordingly, 10 milli- 
liters of this supermate was diluted te 100 eilliliters 
in a volumetric flask, and a 1 milliliter aliquot wee 
utilized as the sample. | 

In analysing the lymphocyte fractions, it was 
found desirable to take a 5 or 10% aliquot part of the 
two nuclear fractions for colorimetric analysie, (fter 
these semples were vet ashed, they were brough 
the 10 milliliter mark in the colorimeter tubes. ‘n 
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| aldquot part consisting of either 0.5 milliliter or saat 
1 miliiitcer wes then withdrawn with » serclogieal 
pipette and placed in « clean colorimeter tube. the 
water, washings being added te the original tube from 


oo aliquot was drawn, This washing was done 


an aS sie Ah ee stan ew ens siaates 
80 thet the fraction sctually snslysed contained Osh 
| giLliters of acid, as @ sd 
, seein adh ecbilibianes ott Mii shesbintete leucocytes 
end lysphocytes are tabulsted im febles II end Iii, 
tables are corrected readings; ise., corrections to | 
account for the nomlinesarity of the galvanonetver 
scale, 28 furnished by the memufacturer, have been 
applied, Helative specific activities listed have 
been determined by dividing the specific activity of 
@ macleic acid fraction by the epecific activity of — 
the corresponding inorganic frections 

Simee the specific activity of the inorganic 
of the different experiments on the basis of the 
reletive specific activities, ag defined aboves 
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ON OF THE RESULTS 
OF EXPERINENT TTON 


inhi <ebt secelin eon: on 2300 eonhne ot 


_— @mudatdve leucocytes, snd four samples of lymphocytes, 
ee from young adult rabbits, after incubstion an vitro in 
ee so. buffered Ringer=fvens Solution containing tracer doses 
>" of phosphorus~32 as phosphate. 


The data in Table II, obtained from the analysis 
of the leucocyte samples, give listie inaicht inte the 


_ ‘Pelative phosphorus motabolien of the nucleic acid 


fractions enalyned, Analyses of the cytoplasmic ri+ 


‘bose nucleic ecid from sample 10 and of the desoxy~ 
ribose meleic ecid fron sample 12 were incomlete, as 


@ partial less of these fractions was incurred before 
their radioactivity was detersined, In the case of 


the latter, the less occurred when the fraction was 


being evaporeted in en slumime: plenchet on a het 
piete. The planchet developed « leak, possibly 
because the hot plate was too hot, although the sane 
difficulty did net occur in any of the other fracq 
tions being evapornted st the same time. Subsecuent 
to this aceident, all planchets were esrefully inw 
spected for feults prier to we, and cere was exer 
eised to insure that the het plate used for 
evaporation of the seuxples was kept at » low tempera« 
ture, the relatively low racovery of phosphorus 
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ss and 22 lead to activities in these samples very 
lose to background, ‘se @ consemuence, the results 

‘geuning that the recovery of phosphoruc in the 
various fractions anelysed is roughly cuantitetive; 
the work of Barnun, @be ele (15), the considerction 
of the recovery of phosphorus in all leucocyte free 
tions indicates thot the relative »mounts of desexy~ 
ribose nucleic acid, nuclear ribose nucleic scid and 
eyteplamais ribose nucleic acid in these cells show 
& patie on the order of 30:5+1. 

the analyses of the lymphocyte sauples, the 
veoulte of which are Listed in Table ITI, vere nore 
successful than the analyses of the leucocyte sanples. 
Ho lywphocyte fraction was lest during the course of 
the anealyees. The met activity of each fraction 
anslyeed was sufficiently great as compered to back~ 
ground to be sietistically significent. ‘the activity 
of the oytoplagsie ribese mucleic acid fraction of 
gemple 15 was auite low, but the significance of the 
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gout wre increased by utilising 2 high totel count. 3 


all lymphocyte fractions inttcntes that the relative 
arounus af desoxyribese nucleic ecid, nuclear ribose 
nucleic acid and eytoplassic ribose muclede acid in 
theae cells show a ratio of the order of 30:211, 

The mean values are 0.0014, 0.033 and 0.021, res 
pectively, for the relative specific activities of the 
desoxyribose nuclei: acid, nuclear ribose nucleie acid 


ad cyteplesalc ribose mucleic acid from the lymphocyte 


seaples. ‘The standard errers of the meen for these 
three mean values, conputed according to Yaokial (23), 
are 0.00082, 0,022 and 0.0082. ‘seordingly, one may 
state, with approximately a 61% chance of being right, 
thet the true mean values lie within the regions 
Jf D085 ,002%, 0.013+0,029, respectively. 
thon conskdaventons shew than, with the wide teperetiin 
obtained in the remults, Little weieht can he etteched 
to the final value shown in Teble Il! for the ratis of 
the sean values of the reletive specific activities of 
the three muclei« acid fractions, 

A study of the dete of both Table [I and “able Trt 


‘ables im the experiments con be correlate with the 


wide range of results obtained. 
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_— Aagording to Hevesy (10), phosrhomolybdate hes a 


} wot. (MEY) bete particles exitted by shes 
Sines the phosphorus of the nucleic acid 


es “fractions in this investigation ves incorporate! into 
8 phosphomolybdste complex, the data vere exacined to 
—-s deteruine whether self-absorption in the samples might 
be found between the amounts of phosphorus recovered 
im the fractions and their net activity to indiente 
a oben self absorption night be 2 pertinent frcter. 


‘11 samples analysed vere incubsted in radio# 
active Ringers"vans Selution at room tenperature. 
During the course ef these experiments the teapereture 
of the lsboratery did not vary sore then 5 depress 


in tenperature would not likely affect the rete of 
uptake of phosphorus by the cells to eny significent 


subssquent to the addition of the radioactive HyPOy. 

Sintler solutions in which the lymphocytes vere incu 
bated were so checked, hovever, and the pil corrected 

to 7eh whore necessary. ie 2 consequence, pil of 
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the sugpensions might be 2 factor causing some variation 


in the results of analysis of the leucocyte samples, but 
 2ey is emall thet Lerce pH changes occurred in the 


There is a ioncasiied that the inersenic frae« 

were in some eages conteninate! with orrenic phose 
phorus. Such contemination eight account for the 
variation in apecific activity anny the inorcanic 
fractions of semples 16, 27 and 26, each of hte te 
Orrors in the determination of the specific activities 
of the er fractions, emeed by such conteanine 
reletive deeettie aetivities of the mucleic acid 
would net be rendes in nature, since contaninetion ef 
the imerrenic phosphorus would aleeys lesd te tee low 
& result in the determination of the specific activity 
in on inorgenic frection, Since the imorgenic phos 
phorus dees not need te be wet ashed prier to the 

lorimetric detersination of phospherus ss orthe- 
phosphate, variations due to contexinetion by orranic 
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ss iliight; dmorease in the specific activity of the 
= vagtion, ac the radioactivity of the contaminant 

= would cause an increase in the measured not activity. 
agi. Sesh en tnarense wuld be eal, however, since, 

| fie activity of the radioactive Ringerstvans Solution 

has generslly proved te be considerably greater then 

that of any of the orgenic fractions, 
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‘ Based om the data praseanes herein, the following 

_—s—ss« A) the techniques utilised tn the isolation and 
_ +tielyeis of the nucleic acid fractions of rabbit 

ss Aeueoeytes and lymphocytes are guiteble for deternin~ 

ing the relative metsbolic upteke of phosphorus under 

(2) tnsufficient deta have beon scoumilated to 

permit the computation of « stetisticrliy eienificant 

ratio indleating the relative uptake of phoaphore 

ode taggaespepmagagliameadper aguas sonditions speed tian 

af phosphors ts most rapid in the suclesr ribose 

| Asti Niincsns, eniiien 4: tinite senbe title 


 demoxyribese muclede ncid, 


(3) In both types of cultures studied, the prepen« 
derence of nucleic acid phosphorus 4s conteined in the 
{4) “ith the acewmwlation of further dats, an 

extension of the experiments to show the effects of 
vadistion on the relative uptcke of phosphorus anone 
the nucleic acid frections studied should be feasible, 
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OF POPTONSLYENIE! HONOGRETZER 


The Potter="lvehjen homogenizer used in this work 


Bye 


was constructed from - 200150 adllimeter Pyrex test tube, 
The inside of the tube was ground slightly with a light 


suspension of carborundun powler in water, 4 smaller 
test tube fitted with 2 one-hole stopper and 2 glass 


stirring rod was used as 4 pestle, and driven on & stim 


ring moter, to effect the grinding. 

The pestie for the homoceniser was made from a 
pleco of Incite red fitted vith a 3/16 inch brass rod 
19 contimeters in length, ‘the Lucite rod, 265 eenti-~ 
meters long, ws conter drilled on a lathe to a depth 
of 165 contimeters and the brass red was set in the 
Lucite with « thick mixture of plastic resin clue. 
The Lucite heed was then crownd with fine esory paper 
until it fitted the tube. The fit was considered 
proper when the tube, filled with weer, would slowly 
drop off the pestle, Potter (1¢) states that this 
represents 2 clearnnce between tube and pestle of 
approximately 0.1 millimeters, The lower edce of the 
lucite wae then beveled to fit the conteur of the 
curved bottom of the tube, end the tip was scored 
along several diameters with a coping saw. The latter 
step was taken in lieu of placing protruding beads on 
the bottom, as recommended by Potter. Beads were 
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‘Considered unnecessary since the homogenizer ves to be “25 
‘used only on free cells, and net on pleces of whole 

tisaue which would require tesring end shredding, 

stir motor, In use, just enough force was supplied 
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